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Experiments With Legumes
At the Northeast Louisiana Experiment Station
By C. B. Haddon*
The fact that growing leguminous plants will improve the pro-
ductive capacity of soils has been known many centuries. Actually the
practice is as old as agriculture itself. Reference to it and suggestions
as to its development and use are made in the writings of the ancient
Greeks before 400 B.C. Many plantations in the South prior to the War
Between the States planted cowpeas or some legume plant at least once
every three years on cotton land.
The value of growing a winter legume and turning it under prior to
planting cotton has been known and to a limited extent the concept has
been put into practice in the South for many years. Possibly the main
reason this practice was not generally adopted earlier was the lack of
equipment for turning under the growth. This writer vividly remembers
trying to turn under a heavy growth of Hairy vetch more than 50 years
ago, using a small, one-mule turning plow on a heavy growth of the
legume which had not been previously disked. The result was not very
encouraging for a continuation of the practice. With the advent of power
equipment, such as farm tractors, heavy disks, turning plows, and middle
busters, the practice of growing winter legumes became more general.
However, it was not until the enactment of the Agricultural Conser-
vation Act in 1936 under which farmers were paid for adopting the
practice that it became almost universal throughout the South.
WINTER LEGUMES
Work with winter legumes was started at the Northeast Louisiana
Experiment Station, St. Joseph, La., in 1929, the year the Station was
established. In the fall of that year a series of plots were laid out for this
work. Ten plots were planted to different winter legumes; one plot
was used as a check and received no treatment; and one plot received
24 pounds of available nitrogen instead of the winter legume. These
plots have been used for this purpose continuously since that date. The
test was laid out on good quality, sandy loam alluvial soil which had
produced approximately a bale of cotton per acre without fertilizer or
legumes. The check plot which has never been planted to any legume
nor received any fertilizer has steadily decreased in yield until it is now
producing less than one-half bale of cotton per acre. The plot receiving
nitrogen has just about maintained the production it had in 1929.
The plots planted to winter legumes have never had any fertilizer appli-
*Superintendent, Northeast Louisiana Experiment Station.
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cation and have maintained a production o£ approximately one and one-
hall bales ot cotton per acre. During the years since the beginning of this
work every variety ol vetch, winter peas, and clover obtainable has been
tried lor adaptability, winter hardiness, gross yield, and freedom from
disease.
In Tables 1, 2 and 3 which give results of work with winter legimies,
yield of green weight of each is compared to that of Hairy vetch, since
this variety is widely grown in the South. Any winter legume grown
a few years in the test is compared to Hairy vetch for the same years.
Similarly, the yield of cotton following any winter legume used is
compared to the yield of the check plot for the same years. The legume
crops are usually planted in the old cotton stalks about the middle ot
October and turned under about March 25 to April 2. Cotton is planted
















24 lbs. nitrogen 1386 876
22
Hairy 16,473 2071 913
18
20Common 12,082 73 1783 877
Common 02830 11,330 76 1213 668 2
Common (Austria) 17,624 101 1865 749 4
Common 29933 10,011 81 1965 835 6
Common 18818 11,605 89 1786 784 4
Common 1 6462 6,325 49 1582 784 4
Monantha 25,482 119 1889 968 8
Hungarian 17,434 93 1854 925 11
Hungarian (Imp.) 9,708 58 1
Hungarian 103977 9,863 54 1649 883 2
Purple 13,858 91 1751 925 6
VVoolypod 17,481 153 1978 838
15
Wild 13,482 82 1552 799 2
Willamette 7,870 68 1871 848 8
Alber 9,775 79 2006 933
4
Black 7,543 70 1665 789
2
Smooth 18,067 101 1954 925 13
Doark 7,402 48 2166 823 2
















California bur 11,714 40.1 1792 1060
3
Melilotus alba 1 ,375 4.7 1417 1060
3
Melilotus indica 8,067 41.9 1430 928
8
Southern bur 14,894 86.1 2020 998
6
Persian 12,671 60.6 1885 1133 2
Giant bur 13,464 104.9 1652 862 6
Manganese 13,358 99.7 1121 863 2
Reseeding crimson 24,392 150.7 1977 661 2
Common crimson 21,654 112.2 2116 625 2
Red 10,693 43.6 1868 992 4
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Austrian Winter 13,907 81.6 1689 879 15
Tangier 15,331 102.1 1777 920 7
Southern Winter
(Lathyrus hirsutus) 9,242 77.5 1907 808 12
Soutliern Winter
(Scarified seed) 12,625 93.6 1939 749 7
Creole 1,935 25.1 1476 913 3
Dixie Wonder 6,810 59.0 1673 843 4
Canada Field Failure
Idaho White Failure
A study of Table 1 will show that Hairy, Common, Common 29933,
Monantha, Hungarian, Ptirple, Woollypod, and Smooth vetches were
in test six years or longer and produced an average of more than five
tons of green matter to be turned under. Of this group some varieties
cannot be recommended for various reasons. Woollypod, in test 15 years,
made excellent growth, was sufficiently winter hardy for this latitude,
and was relatively free from disease, but inability to obtain seed elimi-
nates it from the recommended list. If seed were available, this variety
would be highly recommended. Monantha, though lacking some in
winter hardiness, produced excellent growth the eight years it was in
test. Seed of this variety is not usually found on the general market.
Smooth vetch, in test 13 years, was very similar to Hairy in earliness of
growth, total tonnage, freedom from disease, and winter hardiness. This
variety would also be high on the recommended list if seed were avail-
able. Common vetch has been in test longer than any other variety,
20 years, and for the first 12 or 15 years ranked high in all desirable
features. During the last five years of test, however, yields have been
somewhat low owing to various diseases. Hungarian, in test 1 1 years,
though lacking soine in winter hardiness made good yields in the early
period of test, but during the latter years became seriously affected by
various diseases, which caused it to be eliminated. Some of the other
vetches in test two or more years showed considerable promise but be-
cause of various factors cannot be recommended.
Table 2 shows that practically all of the clovers, while not tested
as long as some of the vetches, made good yields, ranging from 5 to 12
tons green weight. Melilntus indira, in test eight years, is not sufficiently
winter hardy to be recommended for the latitvide of this Station. Cali-
fornia bur. Southern bur, Giant bin% and Manganese all made good
yields in the early years of testing but gradually decreased in total
growth during the later years because of diseases. All of these cotild
be recommended for general use for four to six years on the same land.
Red clover is somewhat too late in making a heavy groivth to be recom-
mended as a cover crop to be followed by cotton. In mild winters suf-
ficient tonnage is produced by April 1, the usual date for turning under.
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but in severe winters growth is
rather small on the turning-under date.
Cr n 'on clover, both rlseeding and
common strains, has been m test two
ye" and shows considerable promise.
Growth has been sufficxent to pro^
duce large tonnage by April 1, no
winter kill has been observed and
no diseasTis apparent' Further testing,
however, will be necessary belore
general recommendation can be made. . ^
Table 3 Winter Peas, shows that y\ustrian
Wurter, Tangie , and




put them on the recommended list. However,
the lack ot seed ot Tangie
eliminates this variety. Austrian Winter
peas, like common vetch, made
excellent growth during the early years in
test but, owing
l^^^^-^^J^^
seases, ma^de somewhat poorer yields m later years. Southern
Wm er
pea (Lathyrus lurmtris), variously
known as Smgletary, Caley, oi Wi d
Winter pea, has been in test 12 years and,
while sonrewhat later in growth
than desired, has been fairly satisfactory
as a winter cover crop. As
shown by the table, the planting of
scarified seed of this pea gives a
much beuer yield of green matter because of
higher and ^^J^^
nation As seen in the table, the use of
scarified seed has biougat the
:Sd of thi legume up to 93.6 per cent of Hairy vetch
during the seven
years of testing LupiAes were also tried
and were found to lack winter
hardiness.
Date of Turning Vetch . ,
A test was conducted over a period of eight
years to determine the
best date for turning under vetch when
followed by cotton. Common
vetch was used in this test, seeded at the
rate of 32 pounds per acre and
planted about the middle of October.
Cotton was planted as near he
I t of May as possible. A check plot was used
which had no vetch
planted on it, and another plot without
vetch received 24 pounds o£
nitrogen. Results of this test are shown in
Table 4.































Results show that the vetch did not make
maximum growth by
March 15, although sufficient growth was
made to give a profitable in-
lase in he yield of cotton. By Aprif 1 the
vetch averaged more than
s[x tons of green matter and turning under
on this date gave the best
yield of cotton. By April 15 there was some
increase^ in yield of green
Ltter, but there was not sufficient decay by
May 1 to plant cotton.
The lack of decay from the April 15 turning
under caused considerable
difficulty m planting and in some years seriously affected the
stand of
cotton. Based on the results of this test, it is recommended that vetch
should be permitted to make almost maximum growth, when possible,
but it should be turned under at least three weeks before cotton is
planted. However, seasons will determine the length of time to wait. If
sufficient rainfall is obtained after turning under to settle the soil on
the vetch and supply sufficient moisture for hastening decay, cotton
may be planted sooner than if dry weather 23revails.
Rate of Seeding Vetch
In order to determine the most profitable rate of seeding vetch, a
test was conducted for six years using rates of 15 to 40 pounds per acre
with 5-pound increments. Oregon-grown Common vetch was used in this
test, planted about October 15 and turned under as near April 1 as
possible. Results are given in Table 5. While good results were obtained
from use of the lighter rates of seeding, it is considered a better farming
practice to use a rate of not less than 30 pounds per acre. By using the
heavier rates of seeding, the vetch may be turned under 10 to 15 days
earlier, which is very important since it is highly desirable that the
vetch be fairly well rotted before planting cotton.













24 lbs. N 1546 440
15 lbs. per acre 11,497 2014 468 908
20 lbs. per acre 12,979 2096 550 990
25 lbs. per acre 14,184 2132 586 1026
30 lbs. per acre 14,886 2148 602 1042
35 lbs. per acre 15,353 2208 662 1102
40 lbs. per acre 15,959 2222 676 1116
Residual Effects of Winter Legumes
In order to determiine the residual effect of growing winter legumes
a series of plots which had had various legumes followed by cotton for
three years were planted to cotton two successive years without legumes.
A check plot which had not been planted to legumes and a plot re-
ceiving 24 pounds of nitrogen without legumes were included in the
test. The nitrogen was applied each year in which the residual effects
were studied. The results are given in Tables 6 and 7.
The first year of this study was a good cotton year, while the second
year was very unfavorable. The yields of the various legumes during the
three years they were planted averaged more than six tons green weight
per acre. The tables show that very profitable increases in yield were
obtained, even in the second year after the legumes had been grown.
Table 6 shows that better yields of cotton were obtained from the
residual effects of the legumes than from the application of 24 pounds
of nitrogen. Table 7 shows that the use of 24 pounds of nitrogen pro-
6









































































duced better yield o£ cotton than did the second year
residual effect of
the winter legumes.
Commercial Nitrogen as Supplement to Vetch
Is it profitable to apply additional nitrogen when a good growth
of winter legume is turned under to be followed by cotton?
If so, how
much nitrogen and from what source? In order to answer these
ques-
tions a test was conducted for six years. Common vetch was used and good
growth was obtained, averaging five to seven tons per acre
at the time
of turning under. Nitrogen from four sources at two rates
of application,
applied at the time the vetch was turned under, was used.
The results
of this test are given in Table 8.
A study of the table shows that a slight but profitable increase m
yield of cotton was obtained. Evidently the benefit from
the added nitro-
TABLE 8. Commercial Nitrogen as a Supplement to Vetch
Item
Vetch alone
Vetch & nitrate of soda
Vetch & ammonium nTtrate
Vetch & ammonium sulphate
Vetch & cyanamid
15 lbs. Increase 30 lbs.
Increase












gen was due to the fact that the young cotton had available
nitrogen
for early stage of growth while the organic nitrogen derived
from the
vetch was in process of becoming available. This conclusion is borne
out
by the results obtained from a similar test where the nitrogen
was ap-
plied as a side-dressing when the cotton was four to six inches high. On
this latter test no consistent increase in yield was obtained. Based on
the
results of this work it is concluded that if nitrogen is to be added to sup-
plement the benefits of a winter cover crop it should be applied at
the
time the cover crop is turned under.
Nitrogen Plus the Residual Effect of Vetch
A test was conducted for three years to determine the amount of
nitrogen plus residual effect of vetch that would be comparable to grow-
ing vetch annually. Common vetch was used in this test and nitrogen
from four sources at rates of 221/2 pounds and 45 pounds available nitro-
gen per acre. The check plot had vetch the preceding year but none the
year of the test. One plot had vetch annually. The plots receiving ferti-
lizers had had vetch the preceding year but none the year the fertilizer
was used. The results are given in Table 9.
TABLE 9. Nitrogen Plus Residual Effect of Vetch
Item














Nitrate of soda 1734 392
1967 625
Ammonium nitrate 1657 315 2000 658
653Ammonium sulphate 1721 379 1995
Cyanamid 1588 246 1903
561
It may been seen from this table that the use of 221/2 pounds of nitro-
gen plus the residual effect of a crop of vetch turned under the year be-
fore was not quite equal to turning under vetch annually, though the
difference is not significant. The application of 45 pounds of nitrogen
plus residual effect of vetch gave considerably higher yields than did
the turning under of vetch annually. The results indicate that good
yields of cotton may be maintained either by growing vetch each year
or by growing vetch in alternate years with nitrogen used the year
vetch is not grown. Since it is not advisable for the farmer to plant all
of his cotton acreage to vetch, because of seasonal conditions which
might prevent turning under in time for cotton, the use of the method
indicated in the above test would be profitable.
Date of Planting Vetch
A test was conducted for two years to determine the best date for
planting vetch to be followed by cotton. The first planting was made
at the last cultivation of the cotton, which is usually the first week in
9
August. Other plantings followed September 1, October 1, and Novem-
ber 1. The last three plantings were made by sowing the vetch broadcast
and running a middle buster in the cotton middles. The results are
given in Table 10.








While good growth was obtained from each date of planting, except
the earliest, this method is not considered practical. Considerable injury
to the cotton resulted from running the middles out, especially with the
September 1 and October 1 plantings. Vetch planted at the last cvdtiva-
tion of cotton and September 1 was considerably damaged by trampling
and dragging of cotton sacks on it when cotton was picked. This damage
would not be as severe where mechanical picker is used.
Depth o£ Planting Vetch or Winter Peas
Seed of vetch or Maimer peas will come up from depths ranging
from barely covereci to six or more inches. The following data from
Louisiana Bulletin No. 375 by Brown, Johns, and Haddon give informa-
tion on the percentage of emergence of Common vetch at Baton
Rouge, Calhoun, and St. Joseph. The experiments at Baton Rouge were
conducted on old Olivier silt loam, Mississippi River terrace soil that
was naturally poor, being especially low in nitrogen and j^hosphorus. It
had a pH of about 5.4. Soil of this type runs together and compacts
badly during hard rains. The soil at Calhoun was a deep sandy loam,
characteristic of the hill section of North Louisiana. The soil at St.
Joseph was Sarpy, ^'ery fine sandy loam high in fertility and organic
matter.
In the experiments from which the above data were taken, legumes
other than Common vetch were used. The germination, or final emer-
gence, of Austrian Winter peas and Hairy vetch was not significantly dif-
ferent from that of the Common vetch. The germination of Bur clover
and Melilotus indica, used in the experinrents at Baton Rouge and Cal-
houn, was practically nil from a depth of four inches or greater.
Based on the results of these tests it may be concluded that the
vetches and Winter peas may be safely planted at depths ranging
from one to six inches.
Methods of Planting Vetch or Winter Peas
There are many methods of planting vetch or Winter peas, and like
all other farm operations some are successful, some are not. The two
main factors on which success depends are drainage and seed coverage.
Five methods of planting are:
10




































(1) Broadcast the seed and break out the jniddles.
This is probably
one of the best methods of planting since the seed are all thrown up
out of the middle onto the sides and top of the row and are well covered
and the old cotton stalks are left to protect the plants in seedling stage
and act as support when vetch begins to make good growth. This pro-
tection given the seedling plants by the old cotton stalks is very im-
portant. Often during heavy rain the young seedlings are washed up or
their roots become exposed, increasing the danger of winter kill unless
protected by the old cotton stalks. A modification of this plan is to
broadcast the seed and break out old cotton rows lightly with a middle
buster. This method, while not giving protection like that of the old
cotton stalks, covers the seed to sufficient depth so that very little damage
is done in case of heavy rain.
(2) Break out old cotton rows and seed with a planter on top of
the
newly-formed row. Seeding may be done with an ordinary planter with
runner wing dirt shields or with a grain drill following disk. This method
has proved very successful as it insures placement of seed where drainage
will be good, though it provides no protection to the seedlings in the
event of heavy rain.
(3) Disk down old rows almost flat and seed with grain drill.
This
method has proved very successful, but the spouts over the middles
should be plugged to prevent any planting where lack of drainage would
prevent growth.
(4) Seed at the time of last cultivation of cotton. This
method has
not proved entirely satisfactory, as indicated, and for the reasons given
in Table 10.
(5) Airplane seeding. This method has not proved
entirely suc-
cessful and if it is used, seeding should be done just prior to defoliation
of the cotton. In this case the falling cotton leaves give some cover to the
11
seed. This method's principal disadvantage in addition to failure to
cover the seed is that most of the seed roll into the middles and lack of
drainage prevents their successful growth. Seeding by airplane, followed
by Method No. 1 described above, is recommended.
SUMMER LEGUMES
Work has been conducted at this Station with various summer le-
gumes, such as soybeans, cowpeas, and Crotalaria but, as soybeans proved
to be better adapted than others, only the work with this legume is con-
sidered in his report. Another reason the soybean was used more than
other legumes is that the crop is widely grown commercially and the
practice of interplanting it with corn is in rather general use. Because of
the fact that the roots of the soybean penetrate the subsoil, a physical
benefit is obtained in addition to the fixation of nitrogen.
A test was conducted for 11 years in which corn and soybeans in-
terplanted were followed by cotton, the corn and soybeans being handled
in various ways. Treatment 1 was planted to corn alone and used as a
check. Four other treatments were used as follows: (1) Immediately after
the corn was harvested the cornstalks and beans were cut close to the
ground with a mowing machine, the residue raked off, and the stubble
tui-ned under immediately; (2) Same as No. 1, except that the stubble
was not turned under until spring; (3) Immediately after the corn
was harvested, the cornstalks and beans were disked and turned under;
(4) Same as No. 3, except the stalks were not turned under until spring.
Cotton was planted the following year and no fertilizer was used. Re-
sults of this test are given in Table 12.
TABLE 12. Cotton Following Corn and Soybeans Handled Various Ways
Yield cotton. Increase
11 -year av. over corn alone,
lbs. per acre lbs. per acre
Corn alone 956
Corn and beans cut,
raked off, and stubble turned under in fall 1697 741
Corn and beans cut,
raked off, and stubble turned under in spring 1650 694
Corn and beans,
all turned under in fall 2049 1093
Corn and beans,
all turned under in spring 1899 943
As may be seen from the table, very profitable increases in yield of
cotton were obtained from all treatments. In cases where the corn and
beans were cut and removed there was very little difference due to time of
turning under. Where the corn and beans were all turned under the in-
crease from fall turning was considerably greater than that from spring
turning, probably because of the more complete decomposition of the
material turned under, especially the cornstalks. Where the corn and
12
beans were turned under in spring
there was ^^^^^^ ^^'^^le difficulty m
planting and early cultivation. It may also
be seen from the table that
Slere wfs a very profitable increase in yield
of cotton from turnmg under
the whole plants rather than the
stubble only.
After 'cotton had been grown on the
plots, corn and beans were
again planted the following year.
No fertilizer was applied to the corn
afit was desuable that the residual
effect, if any, from the beans grown
two years previously be observable.
The results are given m Table 13.






Corn and beans cut, raked o££, g
and stubble turned under in fall
Corn and beans cut, raked off, ^2.9
and stubble turned under in spring ^^'^
Corn and beans, all turned under in
fall
Corn and beans, all turned under in spring
'
Table 13 shows that there was very little
carry-over va ue to he
corn crop where the corn and bean stalks
had been removed. Where the
entire plants had been turned under,
however, there was significant m-
crease in corn yield. • i i t
Another test was conducted for two years
to determine the value of
soybeans when planted various ways, eight-row
plots being used. Treat-
ment 1 was corn alone and used as check,
as in the preceding experi-
ment In Treatment 2, corn and beans were
interplanted. In Treatment
3 two rows of corn and two rows of beans
were alternated to make up the
eieht rows. The corn was fertilized with 60
pounds of available nitrogen
applied before planting. In Treatment 3 the
rows planted to corn re^
cefved the same'rate of nitrogen per
acre as the other treatments, bu
no fertilizer was applied to rows in which
beans were grown. The yields
of cotton which resulted are given in
Table 14.
TABLE 14. Cotton Following Various Methods of





Item lbs. per acre
1366
Corn alone jgQ4
Corn and beans interplanted jg^g
Corn and beans, double rows -
As may be seen from Table 14, there was a
very profitable increase
obtained from the treatments with beans over
the corn alone. There was
no difference between the yield of cotton
from the interplanted method
and the yield from the double-row method.
No fertilizer was applied to
the cotton. . . .i
Yields of corn were taken from the various
treatments and are
given in Table 15.
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Corn and beans interplanted ^^'^
Corn and beans, double rows
1
55.6
The best yield of corn, as shown in Table 15, was obtained wherecorn was grown alone. There was some decrease in yield of corn from thedouble-row method but not as much as where corn and beans were in-
terplanted. In Treatment 3, the double-row method, the beans wereharvested with a combine following harvesting of corn. The two-year
average yield of beans was 16.3 bushels per acre, which more than offset




Growing and turning under winter legumes increased the yield of
cotton from one bale to one and one-half bales per acre and main-
tained the high yield over a period of 23 years. The application ofa pounds of available nitrogen barely maintained the original pro-
duction. ° '
Hairy vetch. Smooth vetch, Woolypod vetch. Southern Winter peas
(Lathyrus hirsutus), and Southern Bur and Manganese clovers eave
the best results. Crimson clover showed considerable promise es-
pecially on well-drained land, but was not in test long enough to
allow conclusions to be drawn about it.
The best date for turning under winter legumes is about April I
1 he best rate of seeding Common vetch was found to be to 35pounds per acre.
After turning under good growths of winter legumes for three years
It was found that the beneficial effect extended to the second and
third cotton crop following.
The application of 30 pounds of nitrogen per acre at the time the
winter legume was turned under proved to be profitable. Turning
uncier a good growth of winter legumes every other year alternated
with the application of 45 pounds of nitrogen maintained relatively
high yields of cotton.
The best time for planting vetch was found to be during OctoberThe best depth for planting vetch and Winter peas was found to be
two-four inches.
Various methods of planting vetch or Winter peas may be used
successfully if seed are well covered and good drainage is' provided
1 he growing of soybeans interplanted with corn increased the yield
of cotton the next year more than one-half bale per acre The
greatest increase was obtained where the corn and bean stalks were
turned under in the fall, after harvesting of corn. The beneficial
14
effect of the beans carried into the second
year, increasing corn
yields 26 8 per cent over corn alone. Corn and
soybeans grown m
alternate double rows gave the same increase in
yield of the cotton
following as did corn and soybeans interplanted.
A yield of Id 6
bushels of beans per acre was recovered from
the alternate double-
row planting method.
15

